The discovery that inhaled nano-sized particles can make their way into rats' brains poses a number of questions for further study of environmental exposure to nanomaterials, say researchers [Oberdörster et al. Inhalation Toxicol. (2004) , in press]. Ultrafine particles (UFPs), <100 nm in size, from multiple natural and artificial sources, permeate our environment. The broad absorption and narrow emission of semiconductor QDs, combined with their brightness and photostability, makes them far better fluorophores for biological labeling than organic dyes. However, the emission from single QDs blinks on and off, limiting their use for labeling individual biological molecules. The off-state is thought to occur when a charged dot loses an electron to a surface trap state. If blinking could be suppressed, quantum information processing using single photon sources might also benefit. Sungchul Hohng and Taekjip Ha show that passivation of QD surfaces with small thiolcontaining molecules can significantly reduce blinking. Streptavidin-coated CdSe/ZnS QDs were immobilized on a biotinylated surface and the emission intensities from hundreds of dots were recorded over time. Concentrations of β-mercaptoethanol greater than 1 mM showed a reduction in blinking. At 1 mM, 60% of dots were blink-free (fewer than two on-off events in 80 s), and at 10 mM, 80% were blink-free. Larger molecules containing thiol groups did not suppress the on-off blinks in emission. Hohng and Ha believe that the QD polymer coating has holes that allow only small molecules to pass through to bind onto the ZnS surface. The researchers suggest that the thiol moiety, an electron donor, can transfer electrons to the surface traps. This prevents loss of electrons from the QD to the traps and reduces the blinking frequency. Hohng and Ha suggest that uninterrupted observations of the continuous movement of labeled motor proteins and nucleic acids may now be possible. However, live cell imaging applications may not be compatible with the presence of 1 mM β-mercaptoethanol. 
On the blink no longer

